Stress susceptibility as a determinant of the response to adrenergic stimuli in mesenteric resistance arteries of the rat.
Characterized by the behavioral response to apomorphine, two outbred lines of Wistar rats can be recognized with constitutionally determined high (apomorphine susceptible, APO-SUS) or low (apomorphine unsusceptible, APO-UNSUS) adrenal responses to similar environmental stress. Within the accumbens nucleus, the APO-SUS and APO-UNSUS rats differ in alpha -adrenergic receptor responsiveness. This study explored whether these differences in adrenergic receptor sensitivity also exist in mesenteric resistance arteries. A Mulvany myograph was used to study the vasomotor responses of isolated mesenteric resistance arteries to adrenergic receptor stimulation. Phenylephrine (alpha1-agonist)-induced vasoconstriction did not differ between the two lines (pEC : 5.8 +/- 0.05 microM versus 5.8 +/- 0.04 microM and Emax: 36 +/- 2 kPa versus 33 +/- 1 kPa for APO-SUS, n = 9, and APO-UNSUS, n = 11, respectively, p > 0.1). After precontraction with phenylephrine, salbutamol (beta -agonist)-induced relaxation was less in APO-SUS rats (pEC50 4.9 +/- 0.06 versus 5.3 +/- 0.06M for APO-SUS, n = 9, and APO-UNSUS, n = 7, respectively, p < 0.001). Likewise, clonidine (alpha2-agonist)-induced relaxation was reduced in APO-SUS rats (pEC50: 6.7 +/- 0.07 versus 7.0 +/- 0.04, for APO-SUS, n = 9, and APO-UNSUS, n = 8, respectively; p < 0.01). In conclusion, constitutionally determined high susceptibility to stress is accompanied by an impaired vasorelaxation to adrenergic stimuli whereas vasoconstriction is unaffected. An unopposed vasoconstrictor action of norepinephrine may place the APO-SUS rats at increased risk for the development of hypertension, insulin resistance, and atherosclerosis.